Incubation of HbS (or HbA) with aspirin leads to incorporation of acetyl groups into the protein.
Incorporation experiments were done with whole blood, with erythrocytes, and with hemolysates. Fresh, heparinized, whole blood was oxygenated and then centrifuged to remove plasma. The erythrocytes were washed several times with phosphate-buffered saline, pH 7.3. Hemolysates were obtained by the freeze-thaw procedure, followed by removal of erythrocyte ghosts by centrifugation at 50,000 X g for 1 hr. Radioactively-labeled aspirin (14C in the carboxyl group of acetyl), 6 .60 Ci/mol and warranted isotope purity of 98% (from Mallinckrodt Chemical Works), was diluted with nine parts by weight of unlabeled aspirin (Baker Chemical Co.). The diluted aspirin and hemoglobin were mixed to give concentrations of 5-20 mM of the aspirin and 0.5-1.0 mM (of tetramer) of the hemoglobin. The pH was adjusted to physiological. The mixtures were incubated at a constant temperature with slow stirring.
The extent of incorporation of [14C]acetyl groups was measured by liquid scintillation counting. Erythrocytes were firstwashed several times with 0.9-1.2% NaCl, then hemolyzed. Table 1 .
Oxygen dissociation curves of hemoglobin, in erythrocytes or in solution, were determined by standard (4, 5) procedures. Pressures of oxygen, P50, at which half-saturation of hemoglobin is achieved, are summarized in Table 2 .
RESULTS
As the data in Table 1 (5, 15) , to increase oxygen affinity and, as Table 2 illustrates, acetylation by aspirin has a similar effect. Thus, these modifications lead to increased concentrations of oxyhemoglobin under hypoxic conditions and should, therefore, defer the onset of sickling. Since the pharmacology of aspirin has been exhaustively studied for almost a century (16) , it has advantages over a new drug with similar potential. Even its inhibiting effect on the formation of prostaglandin (17) may be advantageous, for prostaglandin has been reported to induce sickling (Johnson, M., Rabinowitz, I., Willis, A. L., and Wolf, P. L., personal communication). Furthermore, since acetylated hemoglobin is found in significant amounts even in normal blood (18) (19) (20) , there seems to be little likelihood of any auto-immune response to the acetylated Hb generated by aspirin.
Noncovalent modifications of HbS aimed at perturbing its behavior, particularly its solubility, are exemplified by the use of urea (21) (22) (23) . The rationale given for its application is that urea breaks hydrophobic bonds. Experience with simple proteins, however, indicates that urea does not affect intraor inter-molecular protein interactions until its concentration is well above 1 M, whereas it is said to be clinically effective at 50 mM concentrations (22, 23 
